









































Figure 1. Two thrust fronts in the southern Appalachians, and
depth to autochthonous basement.

Shaded lines: contours in km on depth to autochthonous basement,

derived from seismic data cited in the text, and, west of the Valley
and Ridge structural front, after King (1969).
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SALTVILLE F—

SALTVILLE F—~ ~~ =

Figure 3. Possible relationships between Dumplin Valley and
Saltville faults.

Black, in this figure and cross-sections (Plates I and II) is the
Cambro-Ordovician Knox Group. Dashed lines represent faults. For full
listing of numbers which correspond to names of faults, in this and
following illustrations, see the legend for Plate I in Appendix A.
Upper illustration (2a): detail from section 5. Dumplin Valley fault
crosscuts Saltville, Interpretation after Roeder et al., 1978. Lower
illustration (2b): alternate interpretation of same line of section,
showing Dumplin Valley as a branch of Saltville fault. Segment shown
is approximately 10 km long.
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Figure 7.
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Figure 9.
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Development of shear fractures

Figure 10. Proposed rotational origin of kinks called "shear
cleavage."

Southeast is to the right. The active surface of slip or kinking
(solid line with half arrow indicating sense of movement) maintains a
constant dip of about 35 degrees to the southeast, as foliation (closely
spaced lines) rotates from a steep to a gentle dip.
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Figure 11. Northeasternmost end of Greenbrier thrust sheet, and footwall, in
cross section.

Section (not a detail from Plate I or II) along line B-B” of Hadley and Goldsmith
(1963). Line of section shown in fig. 12. Syncline within Greenbrier thrust plate
that does not appear to affect foliation may be continuation of Alum Cave syncline.
Refolding of foliation is due to Cataloochee anticlinorium, which also affects

Greenbrier fault.
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Figure 13. Basal decollement in Valley and Ridge province, in cross section
(after Roeder et al., 1978).

Half-arrow at right edge of section represents position at which slip is
approximately 120 km. At the surface, no thrust except the Great Smoky fault
(no. 12 in this jllustration) has a slip over 40 km. Section 6 of Roeder et al.

(1978).
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B. DUPLEX

C. SLEDRUNNER

Figure 14. Three alternative models of Blue Ridge thrust
architecture.

A: Great Smoky fault cuts down-section through preassembled
stack. B: Plates external to Brushy Mountain fault are fault slices,
with duplex relationship to Great Smoky thrusting. C: Tectonic units
represent stumps of sledrunner-type thrusts.
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Figure 15. Duplex model, applied to footwall of Miller Cove

fault (after King, 1964).
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Figure 16.
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Figure 18.
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Figure 18. Sample locations for thin-section study.
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Figure 19. Line drawing of variations of second order cleavage,
observed in hand specimen, Wilhite Formation, Miller Cove plate.

Different modes of second-order cleavage are visible. Region of
no cleavage (A) passes into zonal crenulation cleavage (B); zonal
crenulation cleavage (C) changes into discrete crenulation cleavage (D).
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& UNMAPPED FAULT PROPOSED _ REGION PALINSPASTICALL¥% _

(ROEDER ET AL., 1978) TO | RESTORED IN PLATE 4 B
ACCOUNT FOR EXCEPTIONAL FOLD-DISCORDANCE OF _
MIDDLE ORDOVICIAN CLASTICS PULASKI F. AND DUNHAM HOT SPRINGS WINDOW
THICKNESS. RIDGE F. INFERRED (ROEDER
ET. AL, 1880] FROM STATE UP-PLUNGE PROJECTION OF

HYPOTHETICAL FAULT GEOLOGIC MAP STRUCTURE SOUTHWEST OF
PROJECTED FROM 8A \ WINDOW

HYPOTHETICAL FAULT GUESS CREEK F. NEWPORT A: SHALLOW PARTIAL FOLD-DISCORDANCE DENTON STRUCTURE FOLIATION, AXIAL PLANAR
AFTER 8A TAKES UP PROJECTED FROM 3B DEPTH TO BASE OF ROME OF GREAT SMOKY F. INTERPRETED AS INTRA- TO WATERVILLE S., DECREASES
SOME DISPLACEMENT ALONG TOPOGRAPHIC SUGGESTS POST-GREAT SUGGESTED BY MAP 5 KM GREAT SMOKY F. TECTONIC SOUTHEASTWARD IN DIP,
NEEDED FOR DUPLEX TO FEATURE SMOKY F. DUPLEX. SW (HAMILTON, 1961) UNIT. SUGGESTING BRUSHY MT. F.

i 69.& ﬁ \ FLATTENS IN mcwmcﬂn,b,mm. _u_.>._.m _
| 5 - e g Zm  STRUCTURE SECTIONS

1-4

ke

10 KM

Saltville
F

DOWN-PLUNGE PROJECTION ,
OF SUB-GREENBRIER F. .

(NE") :
POOR CONTROL ON POSITION MATERIAL FROM NE™™" ARGUES TWO POST-FOLIATION -

OUTGROE ERSITICON OF : o MEAST  SeHERATE : WINDOW IN GREENBRIER HERE TO BE PRESENT.
GREAT SMOKY F. APPEARS MODERATE FOLIATION : : : : . - (HADLEY AND GOLDSMITH, 1963) .
e bl e G T U R INFLUENCED BY INFERRED : DIPS MAY INDICATE GATLINBURG F. IS PRAING SHOWS (8) A8 : | .
G PRIBIESTENEBOM Ba. RAMP IN SALTVILLE F. DOWNPLUNGE CONTINUATION PROPOSED CONTINUATION fART OF COCORP SYSTEM
/ \ AT DEPTH. . / OF NEWPORT A, OF BRUSHY MT. F. el R g
£

Saltville
E

®

OBLIQUE CUT THROUGH

r STRATIGRAPHIC INTERFINGERIN
NW-STRIKING SEGMENT G = GATLINBURG F. IS PROPOSED

ROEDER ET AL., (1978) : OF SNOWBIRD AND GRE M ALUM CAVE S. DOES RAVENSFORD A. AND FIE CREEK A. DOES NOT
HYPOTHETICAL FAULT GREAT SUDISNE 1D CREAT SMOKY . coNTINDATION OF BRUSHY MT.
NOT AFFECT FOLIATION g ADJACENT FOLDS AFFECT FOLIATION

SUGGEST DUMPLIN VALLEY THROUGH INFERRED GROUPS IN THIS AREA, IN

PROJECTED FROM 8A F. :
F. CUTS SALTVILLE F. TRANSVERSE STEP AT DISAGREEMENT WITH KING (1964). \ AFFECT FOLIATION
AS SHOWN. / : \
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POST-SALTVILLE e

POTHETICAL FAULT

PROJECTED FROM 8A.

FAULTS WITHIN WINDOW
AND FOLD-DISCORDANT
GREAT SMOKY F. AFTER
KING (1964).

HYPOTHETICAL FAULT

AS mo.\
ganl

SOUTHERNMOST APPEARANCE
OF SNOWBIRD GROUP IN THIS
OUTCROP BELT

GREENBRIER FAULT
1) _ 14

HYPOTHETICAL FAULT
OR DUCTILE DEFORMATION
ZONE AS 6E.

=2

Ce S

Sy

POST-SALTVILLE

HYPOTHETICAL FAULT

PROJECTED FROM 8A.

FAULT BETWEEN CONTENT

OF WINDOW AND SUB-GREAT
SMOKY F. MATERIAL BASED
ON KNOX FACIES CONTRAST
(RODGERS, 1953).

SMOKY STRATA AS 4C. /Amcmi ﬂw F.
%M! S 2

HYPOTHETICAL FAULT
ALONG THUNDERHEAD-
ELKMONT CONTACT (A
MINOR DOMAIN BOUNDARY)
IS PROPOSED CONTINUATION

INTERFINGERING OF
SNOWBIRD AND GREAT

ZONE OF SHEARING
(ESPENSHADE,1963)

IS PROPOSED CONTINUATION
OF MINGUS F.

ﬁ\_\

FAULT OR DUCTILE
DEFORMATION ZONE
SUGGESTED BY CAMERON
(1951) AND MOHR (1973)

< gl
NS
s

HYPOTHETICAL FAULT

AS 8A.. /

POST-SALTVILLE

3

FOLD-DISCORDANCE OF
GREAT SMOKY F. AFTER

S

4

GREAT SMOKY F. ISPARALLEL
TO FOLIATION AT WINDOW, BUT
NOT TO NW, SUGGESTING PRE-
GREAT SMOKY F. FOLDS IN
FOLIATION.

/

Saltville F.

/

FAULT OF NICHOLS COVE
(LESURE ET AL., 1977) IS
PROPOSED CONTINUATION
OF BRUSHY MT. F.

HYPOTHETICAL FAULT
TO EXPLAIN NON-
EMERGENCE OF BASEMENT.

BASE OF GREAT SMOKY
GROUP, IF THICKNESS

ON BOTH LIMBS OF MURPHY
S. IS THE SAME.

HYPOTHETICAL FAULT

OF LARGE DISPLACEMENT

ANTICLINE AT RIGHT
THIN-SKINNED MODE.

POST-SALTVILLE

BASED ON NEED TO CORE

IN

8

Saltville F:

FOLD-DISCORDANCE OF
GREAT SMOKY FAULT
SUGGESTED BY SUB-KNOX
LEVEL OF FOOTWALL

DUPLICATED ROME HORIZONS
ACCORD WITH COCORP SEISMIC
REFLECTION PROFILE

SASSAFRAS RIDGE F.
(POPPELREITER, 1980)
PROPOSED CONTINUATION
OF BRUSHY MT. F.

NOTE CONTRAST IN
FOLIATION ATTITUDES.

HYPOTHETICAL FAULT
NECESSARY, IF GREAT
SMOKY GROUP THICKNESS
ON BOTH LIMBS OF MURPHY
S. IS THE SAME.

®

ISOGRAD TRACES AFTER
FORREST (1975).
STRUCTURE ON ISOGRADS
ASSUMES SURFACES ARE

WELL PRESERVED CROSS-
LAMINATIONS MAY INDICATE
LOCAL DOWNWARP OF ISOGRADS
AT PERIPHERY OF FORREST (1975)
AREA.

POST- METAMORPHIC AGE
OF MARY KING MOUNTAIN
PARALLEL, AND REPRESENT F. SEEMS PERMITTED WITHIN

ISOTHERMS AT APPROX. 25 FORREST (1975) DATA, BUT
C/KM NOT ESTABLISHED.

SILLIMANITE ISOGRADS
AFTER DALLMEYER
ET AL., (1978)

STAUROLITE ISOGRAD
AFTER HADLEY AND
NELSON (1971)

PLATE 11

STRUCTURE SECTIONS
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FUTURE POSITION
OF LOWER THRUST

NOTE DIFFERENCE IN

g THICKNESS IN UPPER
l : \}Mn/ CHILHOWEE GROUP —
C ST T T T T e e ;
=& l.TlL.-V/
X \
Y e % \\mcl\/}/)
, : : | IO ... o
UNITS DERIVED FROM RIGHT | \
OF ABOVE RESTORATION
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ER THRUST IS ACTIVE FUTURE POSITION OF
VOﬁéI_m STAGE REACTIVATED UPPER

THRUST DISTANCE
POORLY
CONSTRAINED

PLATE TV
RESTORATION OF PART OF SECTION I
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PLATE V
REFERENCE DIVISIONS
AND MAJOR FOLDS
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